INTRODUCTION

27
The vast majority of excitatory synaptic transmission in the central nervous system is 
211
Data are presented as means ± SE (n = number of cells). Statistical analyses
212
with comparisons between or within groups were performed using Student's two-
213
tailed t test (paired or unpaired, as indicated). Differences were considered 214 statistically significant at the P < 0.05 level. For illustration purposes, most raw data 215 records were low-pass filtered (digital Gaussian filter, -3 dB at 500 Hz -2 kHz). 
219
Targeting and identification of neurons in the rod bipolar-AII-A17 microcircuit in 220 rat retinal slices
221
The cell bodies of AII and A17 amacrine cells each have a characteristic shape and 222 location at the border between the inner nuclear layer and the inner plexiform layer
223
and as such, they can be readily targeted in an acute retinal slice preparation (Fig. 
224
1A (Fig. 1B) . For all three types of retinal neurons, NMDA and other drugs 233 were applied from singlebarrel or multibarrel pipettes positioned close to the 234 location of the neuron in the inner plexiform or the inner nuclear layer (Fig. 1A) .
235
Nucleated patches were isolated from AII and A17 amacrine cells by pulling the cell 236 body out of the slice after establishing the whole-cell configuration and were used 237 with drug application from multibarrel or singlebarrel puffer pipettes (Fig. 1C) 
281
another barrel in the multibarrel complex (Fig. 2D) , no shift in current was observed,
282
suggesting that it was caused by a small difference in liquid junction potential 
308
In the first set we applied an antagonist intracellularly to block NMDA-evoked 
325
In contrast to AII amacrine cells, we typically observed a small, but clear,
326
response in A17 amacrine cells recorded with MK-801 intracellularly when NMDA
327
was applied within 1-2 min after establishing the whole-cell recording configuration.
328
This is consistent with the larger length of the processes of these cells and the clamp. This could contribute to the slow increase in the inward current at negative 368 potentials observed for some A17 amacrines (Fig. 5D ).
369
Because of these problems with A17 amacrine cells, we measured the current 370 responses at the negative holding potentials at the same point in time where the peak 371 responses at other holding potentials occurred. The I-V curve displayed a slight J-
372
shape with strong outward rectification ( Fig. 5D, F 
411
because of the presence of long and thin processes, particularly on the A17s (Fig. 1B) .
412
In addition, the speed of drug application obtainable with puffer pipettes and in vitro 
424
When we tested nucleated patches from AII and A17 amacrine cells, we
425
applied NMDA (1 mM), GABA (1 mM) and glycine (1 mM) from separate barrels of 426 a multibarrel pipette. For AII amacrine cells, 11/13 nucleated patches responded to
427
GABA with robust currents and 13/13 patches responded to glycine with robust 428 currents (Fig. 7A) . We did not perform a detailed investigation of the I-V properties
429
of the GABA and glycine receptors, but observed inward and outward currents at
430
holding potentials of -60 and +20 mV, respectively (Fig. 7A) , as expected for chloride-
431
permeable channels and E Cl ~0 mV. When the same 13 nucleated patches were tested with NMDA (at holding potential of -60 and +20 mV), 10/13 patches displayed no 433 response and 3/13 patches responded with minimal currents (≤ 3 pA) and a small 434 increase in membrane noise (Fig. 7A ).
435
Fig. 8 near here
436
For A17 amacrine cells, 15 nucleated patches were examined with drug 437 application. All 15 patches were tested with GABA and responded with robust 438 currents (Fig. 8A) . Of the same 15 patches, 11 were tested with glycine and all
439
responded with robust currents (Fig. 8A) 
442
3 pA) and an increase in membrane noise (Fig. 8A ).
443
These results suggested that the general lack of NMDA-evoked responses in 
450
responded after isolating a nucleated patch and the amplitude was < 3 pA (Fig. 7B) .
451
Similarly, when we tested A17 amacrine cells (n = 3), all displayed robust whole-cell 
478
We tested both AII and A17 amacrine cells by applying NMDA (1 s duration)
479
at intervals of approximately 60 s for recording periods of 20 -50 minutes (Fig. 9 ).
480
The 
501
10A). During a second period of 10 s-interval applications, the suppression was 502 slightly stronger (43%). When the application interval was increased to 60 s again,
503
the responses recovered almost fully to the previous level (Fig. 10A ). For the whole 504 recording period, the series resistance varied slightly, but the change was gradual 505 and unrelated to the temporally distinct suppression seen during the periods with 506 increased stimulus frequency (Fig. 10A) 
510
10B; P = 0.0067, paired t test). For five of the cells we were able to maintain the 511 recordings sufficiently long that recovery could be observed (Fig. 10B ).
512
The results for A17 amacrine cells were very similar to those for AII amacrine 513 cells. For the A17 amacrine cell illustrated in Fig. 10C , the NMDA-evoked response
514
was suppressed by about 60% when the application interval was reduced from 60 s 515 to 12 s. The suppression was reversible and could be repeated (Fig. 10C) . The series 516 resistance increased slightly during the recording period, but was unrelated to the 517 suppression evoked by increased stimulus frequency (Fig. 10C) 10D ; P = 0.00042, paired t test). The suppression 522 reversed almost completely when the application interval was increased again (Fig. 
523
10D; one cell was lost before recovery was observed). 
548
When A17 amacrine cells were tested in the same way, the results were very 549 similar to those observed for AII amacrine cells. For the A17 amacrine cell illustrated 550 in Fig. 11C suspected. In the following, we will discuss the basis for our conclusion, discuss 568 possible implications with respect to functional roles for NMDA receptors in these 569 cells, and suggest how these questions might be investigated in future work.
570
For rod bipolar cells, we found no evidence for expression of functional
571
(conductance-increasing) NMDA receptors. This is consistent with a previous report 572 from our laboratory (Hartveit 1996), but we refined our investigation in the current 573 study by increasing the spatial area over which the puffer pipette was positioned to 
587
Whether a specific type of neuron expresses a specific type of neurotransmitter 588 receptor is apparently a simple and well-defined question, but strong and 589 unequivocal evidence can often be difficult to obtain. First, the type of neuron needs
590
to be well-defined and it is necessary to be able to uniquely identify and target 
599
amacrine cells can be reliably identified and targeted in the acute retinal slice 600 preparation (Fig. 1A) . The morphology observed with IR video microscopy and (Fig. 1B) .
606
In our physiological experiments, we stimulated NMDA receptors by puffer 
707
Rundown is a phenomenon observed for several types of receptors and ion channels
708
and is considered to be a consequence of washout of the intracellular environment 709 after establishing the whole-cell recording configuration (Horn and Korn 1992).
710
Accordingly, the response reduction will occur simply as a function of time. This 711 kind of mechanism is not consistent with the observations made in the current study. 
763
As expression of NMDA receptors now seems to be a property that is shared 
